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@ Semi-moist pet food having free gravy, and process for preparation thereof. 

@ A shelf-stable, semi-moist pet food, wherein partly farina- 
ceous solid pieces are covered by or immersed in an aqueous 
free gravy. The solid pieces are prepared to be resistant to 
significant swelling or disintegration when in contact with an 
aqueous liquid, preferably by incorporating binding means 
such as vital wheat gluten. A preferred aqueous gravy has a pH 
of less than about 4.7 and a sufficiently low water activity so 
that the gravy itself is also shelf stable. The mixture of gravy 
and solid pieces has a water activity of less than about 0.9 and 
^ m a pH of less than about 4.7 to resist microbiological growth. 
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SEMI-MOIST PET FOOD HAVING FREE GRAVY, 
AND PROCESS FOR PREPARATION THEREOF 

BACKGROUND OF THE INVENTION 

This invention relates generally to food 
5 products, and more particularly to an intermediate 
moisture, shelf stable pet food having a free gravy. 

Pet foods are generally classified into one 
of three groups, depending upon the method of manufac- 
ture and, particularly, the moisture content of the 

10 final product. Dry pet foods, having less than about 
12% total water content, are typically prepared from 
farinaceous base materials, with additions of protein- 
aceous materials for nutritional purposes. Dry pet 
foods are microbiologically stable without refrigera- 

15 tion, primarily because the very low moisture contents 
will not support microbiological growth. While such 
foods are convenient in that they may be stored 
in a sack at room temperatures and exposed to the 
atmosphere they are the least palatable of the pet 

20 foods and have the lowest perceived desirability for 
the purchaser of the pet food. 

At the high end of the moisture scale are 
moist pet foods, usually having more than about 60% 1 
water content. Moist pet foods are typically prepared 

25 from meat, meat by-products, poultry, poultry by- 
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products, and fish and fish by-products. Further, 
because of th high wat r content such pet foods must 
be sterilized and preserved by techniques such as 
canning to avoid microbiological growth prior to 
5 consumption by the animal. Once the can is opened, the 
pet foods must be consumed relatively quickly to avoid 
spoilage 

Semi-moist pet foods have an intermediate 
amount of from about 15% to about 40% total water 

10 content, and are formulated so as to present an attract 
tive compromise between dry and moist pet foods. The 
semi-moist pet foods are more stable than moist pet 
foods, and typically more palatable to the animal and 
attractive to the purchaser than dry pet foods. 

15 Semi-moist pet foods are familiar to most pet owners as 
being provided as single servings packaged in a 
foil or film pouch. Such pouches may be conveniently 
stored at room temperature for extended periods. 

Semi-moist pet foods are often prepared by 

20 extrusion of formulations based upon mixtures of 
farinaceous and proteinaceous ingredients, with addi- 
tion of water, perservatives, flavorants and color- 
ants. See, for example. United States Patent 3,202, 
514. The semi-moist pieces may be colored and pro- 

25 cessed to simulate meat, as, for example, strands 
formed into hamburger-like patties. 

Semi-moist pet foods usually have a pliable, 
plastic feel and texture, and are essentially dry to 
the touch. Although water is present in an amount of 

30 about 15% to about 40% by weight the water is not 
visually evident on or in the pet foods. On the other 
hand, the presence of a visually evident liquid phase, 
termed herein a "free gravy," is particularly desir- 
able^ However, as yet there have been provided no 

35 semi-moist pet foods having a free gravy. 
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Sr.elf stable, ir.tern ei i a te r::s::r£ c;r.:rr.: 
hi~ cn food e are known, wherein pieces of -.eat or 
ve- = are coo >: e c or ir.rr.ersed in a * cv-veter-conten: 

er = er,-i ally cehyirat.es the Treat or vegetable pieces, 
which have a high water activity, with the result that 
the final product has a net water activity sufficiently 
low to be microbiolocicslly stable during storage. 
The cooking liquid may be packaged with the meat or 
vegetable pieces, or an additional liquid having a 
water activity essentially the same as the dehy- 
cretec piece ray be acced prior to packaging. Such 
ar.pro~cr.es are not , hovaver, suitable for the prepara- 
tion of intermediate moisture pet foods. In the 
described approach for raking h uiran food, the starting 
material is a relatively expensive meat or vegetable 
piece, rather than the relatively inexpensive farina- 
ceous and proteinaceous mixture that form the majority 
of the dry weight of semi-moist pet foods. 

Accordingly, there has been a need for a 
semi-moist, shelf stable pet food having a free gravy, 
but whose solid pieces are prepared from conventional, 
relatively inexpensive, farinaceous and proteinaceous 
base materials. The present invention fulfills this 
need, and further provides related advantages. 



The present invention provides a semi-moist, 
shelf stable pet food having a free gravy. Preferably , 
the pet food includes solid pieces prepared primarily 
from relatively inexpensive farinaceous and proteinaceous 
materials, and the gravy initially includes as much as 
about 35% to about 70% water for palatability and economy. 
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("ke. solid pi ces and gravy components used to forirulate the 
pet food may b separately prepared as individually 
shelf stabl formulations/ mixed to form th semi-moist 
pet food, and packaged for sale. The solid pieces, 
5 also sometimes termed chunks or kibs, do not swell 
significantly or disintegrate during preparation, 
shelf storage or serving of the pet food, even though 
they are in contact with an aqueous liquid having a 
relatively high moisture content. The resulting 

10 semi-moist pet food is nutritious and palatable for 
pets, and is attractive to consumers who purchase the 

P roduct - one aspect of 

In accordance witty\the invention, a shelf 

stable semi-moist pet food having a free gravy com- 

15 prises solid pieces formed in part from farinaceous 
ingredients, and resistant to swelling and disintegra- 
tion during prolonged contact with an aqueous liquid, 
and a gravy initially having a relatively high water 
content, humectants to depress the water activity, and 

20 possibly acidulents. In a preferred embodiment, the 
solid piece is itself prepared from a semi-moist 
formulation and contains a binder to inhibit swelling 
and disintegration. Preferably, the binder is vital 
wheat gluten in an amount of about 0.25-2.0 % by 

25 weight, and most preferably at a level of about 1.0%. 
The gravy is prepared with a high water content, 
preferably from about 35% to about 70% by weight, 
humectants to reduce the water activity of the gravy to 
about 0.9 or less, and acidulents to reduce the pH of 

30 the gravy. When the solid pieces and the gravy are 
combined, water and humectants infuse from the gravy 
into the solid pieces, until the equilibrium water 
activity of the overall mixture is desirably less than 
about 0.9 and the equilibrium pH of the mixture is less 

35 than about 4.7. Control of the water activity and the 
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pH of the mixture are related , in that lower water 
activities allow higher pH and vis versa, except for 
the limitation that the water activity should not 
substantially exceed 0.9. 
5 Inasmuch as a porticn of the initially 

combined gravy is infused into the chunks, the initial 
mixture must be prepared with an excess of liquid above 
that desired in the final product. In a preferred 
embodiment, wherein the solid peices are themselves of 

10 a semi-moist formulation, if the ratio by weight of 
liquid to solid pieces in the initial mixture is less 
than about 1.2, little evidence of free gravy on the 
surface of the equilibrium product is observed. 
Increasing ratios of liquid to solid pieces in the 

15 initial mixture result in increasing amounts of free 
gravy in the final equilibrium product, and it is 
conceivable that very high ratios of gravy to solid 
could be utilized to form a soup-like product. How- 
ever, the ratio of liquid to solid may not be varied 

20 independently of the composition of the liquid over all 
ranges of interest, since increasing amounts of liquid 
result in higher water activity in the final product. 
Therefore, additional humectants or essentially neutral 
ingredients such as liquid oils must be added to 

25 the gravy to maintain the desired water activity. 
These additional ingredients may interfere with the 
nutritional balancing of the pet food, and it has been 
found that an initial liquid to solid ratio of about 
1.5 can be used to formulate a semi-moist pet food 

30 having a free gravy and meeting the nutritional re- 
quirements for a balanced pet food diet. A pet food 
product not meeting the nutritional requirements for a 
balanced pet diet, as for example a treat-type product, 
may also be prepared using the approach of the present 

35 invention. 
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The present invention represents a signifi- 
cant advance in the art of pet food products. A 
semi-moist pet food made in accordance with the present 
invention is economically prepared using high percen- 
5 tages (by dry weight) of farinaceous and proteinaceous 
materials in the solid pieces , and a high percentage of 
water in the gravy. Such a pet food has a free gravy 
covering the solid pieces or in which the pieces are 
immersed, yet is shelf-stable and retains the pieces 

10 without significant swelling or disintegration during 
preparation or storage. 

Other features and advantages of the present 
invention will become apparent from the following more 
detailed description , which illustrates, by way of 

15 example, the principles of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In accordance with the invention, a shelf- 
stable semi-moist pet food having a free gravy com- 
prises solid pieces formed in part from farinaceous 

20 ingredients, and resistant to swelling and disintegra- 
tion, and an aqueous gravy initially having a rela- 
tively high water content, humect ants to depress the 
water activity, and possibly acidulents. Preferably, 
binding means is included in the solid pieces, and the 

25 solid pieces are themselves prepared as a semi-moist 
formulation. In such preferred embodiment, the mixture 
of 1.5 parts by weight gravy to 1 part solid pieces 
reaches an equilibrium water activity of less than 
about 0.9, preferably about 0.89, and a pH less than 

30 about 4.7, preferably about 4.1. The reduced water 
activity and low pH inhibit microbiological activity of 
various kinds, thereby imparting shelf stability to the 
semi-moist pet food with free gravy. 
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In preparing the pet food in accordance with 
the preferred embodiment, the chunk or pieces are 
pr par d separately from the liquid or gravy portion, 
and the solid pieces and gravy are then combined prior 
5 to packaging. In the described preferred embodiment, 
the as-prepared semi-moist solid pieces have a water 
activity of about 0.84, and the as-prepared gravy has a 
water activity of about 0.92. When the solid pieces 
and gravy are combined , the difference in water ac- 

10 tivity causes an infusion of components from the liquid 
into the solid phase. An equilibrium is reached at a 
water activity of about 0.89, about 24 hours or more 
after combining. In the following detailed descrip- 
tion, preparation of the individual solid pieces and 

15 preparation of the liquid gravy will first be des- 
cribed, followed by a description of the combining and 
equilibrating of the two phases. Although it is not 
necessary that the water activity of the gravy ue 
initially greater than the water activity of the solid 

20 pieces, such is possible as a result of the presence of 
the binder, and can desirably lead to softening of the 
solid pieces by infusion of humectants. 

The solid pieces are desirably prepared from 
a mixture of farinaceous and proteinaceous materials. 

25 The precise selection and percentages of these farina- 
ceous and proteinaceous components are not critical , 
except that the binding means should be included to 
impart resistance to swelling or disintegration of the 
solid pieces after prolonged contact with the aqueous 

30 gravy. The preferred binding means is vital wheat 
gluten, preferably in an amount ranging from about 
0.25% by weight of the solid piece to about 2.0% by 
weight of the solid piece. If less than about 0.25% by 
weight is used, insufficient binding results. If more 

35 than about 2.0% by weight is used, the extruder us d to 
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produce the solid pieces requires excessively high 
power input. However, additi ns of more than about 
2.0% by weight are not £ und to be harmful to the 
final product, but instead result in inconveniences and 
5 diseconomies as the solid pieces are being manufac- 
tured. Most preferably, the vital wheat gluten is 
present in an amount of about 1% by weight of the solid 
pieces. Other possible binding means yielding some of 
the beneficial results of vital wheat gluten include, 

10 but are not limited to, sodium caseinate, soy protein 
concentrate, and soy protein isolate but it is ex- 
pected that these alternatives will be less effective 
than vital wheat gluten. 

The remaining ingredients making up the solid 

15 pieces are not critical in selection or amount. As is 
known in the art, a wide variety of farinaceous and 
proteinaceous ingredients may be used, as well as 
nutrients, flavoring agents, perservatives, colorants, 
and chemical additives. By "farinaceous" ingredient is 

20 meant those food stuffs containing a preponderance of 
starch and/or starch-like material. Examples are 
cereal grains and meals or flours obtained upon grind- 
ing cereal grain such as corn, oats, wheat, milo, 
barley, rice and the various milling byproducts 

25 of the cereal grains such as wheat feed flour, wheat 
middlings, wheat mixed feed, wheat shorts, wheat red 
dog, oat groats, hominy feed, or any other such materi- 
al. Also included as sources of farinaceous ingredi- 
ents are the tuberous food stuffs such as potatos, 

30 tapioca or the like. If the farinaceous material 
includes wheat, such farinaceous material may supply a 
portion of the vital wheat gluten component required to 
bind the solid pieces. Proteinaceous materials may 
originate from plant or animal sources. Preferably, 

35 protein sources include soy bean meal and related 
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products produced from soybeans , as well as meal 
pro duced from animals, including but not limited to 
poultry meal, fish meal r meat meal* Such ingredients 
also flavor the solid pieces, and in addition, other 
5 flavoring ingredients such as animal and fish by- 
products may be added. 

Fatty sources of energy such as tallow are 
also desirable. An effective amount of an antimycotic 
may be added as a mold inhibitor Examples of antimy- 

10 cotics include sorbates such as potassium sorbate, or 
sorbic acid in an amount sufficient to prevent mold 
growth within the product generally less than 1% by 
weight of the product. A small amount of salts may be 
added as a nutrient and to serve as a humectant in 

15 preserving the product. Other solutes such as sugars 
may also be added as humect ants. An example of such a 
sugar solute is high fructose corn syrup or dextrose. 

Vitamin and mineral additions may be added 
as specifically required for the animal consuming the 

20 pet food. For example, cats require calcium additions 
in their diets, and a source of calcium such as calcium 
carbonate may be added in a minor amount to meet this 
nutritional requirement. Finally, an acidulent such as 
an acidic natural product or an acid such as phosphoric 

25 acid may be added, to reduce the pH of the manufactured 
solid pieces. Since the pH of the equilibrated final 
pet food should be less than about 4.7, additions of 
acidulents to the solid pieces reduce the requirements 
for such additions to the gravy. The above listing of 

30 the ingredients is intended to be exemplary rather than 
exhaustive, and those skilled in the art will recognize 
that the precise composition of the solid pieces may be 
modified for the available ingredients and the feeding 
requirements of the animal. 

35 The preferred composition ranges of a mixture 
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for preparing a solid piece for combining with gravy 
and feeding to dogs is shown in the following table: 

Ingredients Range in percent 

meat and bone meal 10-18 

5 soybean meal 12-20 

wheat flour 30-40 

corn gluten meal 3- 8 

vital wheat gluten 0.25- 2*0 

poultry hydrolysate 3-10 
10 high fructose corn syrup (42% fructose) 10-20 

phosphoric acid (75%) 1- 2 

potassium sorbate 0- 3 

tallow 3- 6 

vitamins and colorants 0.75, 



15 the total of such ingredients being 100 percent (all 
percentages herein are given in weight percent) • In 
this solid piece for feeding to dogs, the meat and bone 
meal provide protein and improved palatability, th^ 
soybean meal provides protein, the wheat flour provides 

20 filler and texture, as well as a small amount of vital 
wheat gluten, the corn gluten meal provides protein, 
the vital wheat gluten serves as binder to resist 
swelling and disintegration, poultry hydrolysate 
improves palatability and is au acidulent, high fruc- 

25 tose corn syrup serves as a humectant, phosphoric acid 
reduces the pH, potassium sorbate acts as a antiroi- 
cotiCr tallow softens the products and serves as a 
source of energy and nutrition, and vitamins and 
colorants are provided as desired. The presently most 

30 preferred mixture for manufacturing a solid piece for 
feeding to dogs has the following composition: 



-11- 



0121813 



Inoredient 


Amount 


meat and bone meal 


13.9 


soybean meal 


19.9 


wheat flour 


36.15 


corn gluten meal 


5.0 


vital wheat gluten 


i.o 


poultry hydrolysate 


6.0 


hinh fructose corn svruD 


12.0 


phosphoric acid 


1.0 


potassium sorbate 


0.3 


tallow 


4.0 


vitamins and colorants 


0.75 



Similarly, the preferred range and most- 
preferred composition for a solid piece for feeding to 
15 cats is given in the following table: 



Preferred Most Preferred 

Ingredient Range Amount 

poultry by-product meal 8-15 13.9 

soybean meal 15-25 19.9 

20 wheat flour 30-40 31.0 

corn gluten meal 0-10 10.0 

calcium carbonate 0.35 0.35 

vital wheat gluten 0.25- 2.0 1.0 

tuna solubles 3-10 6.0 

25 phosphoric acid 1.5-3.0 2.0 
high fructose 



corn syrup 



10-20 12.0 



potassium sorbate 0.3 0.3 

tallow 0-4 3.0 
30 vitamins and 

colorants 0*55 0.55 

total of 
100 percent 
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As will be observed, most of the ingredients in the 
solid piece composition for feeding to cats are common 
with the solid piece composition for feeding to dogs. 
Included in the composition for feeding to cats is 
5 poultry by product meal, a source of protein and 
flavor, calcium carbonate, a source of calcium required 
in the diet of cats, and tuna solubles, a fish flavor- 
ing that appeals to cats. 

The above -de scribed ingredients may be formed 

10 into solid pieces of a preferred shape and size by any 
of the means known to those skilled in the art. 
Preferably, the ingredients are mixed together at room 
temperature and extruded at elevated temperature, in a 
manner so that the piece is expanded upon emerging from 

15 the extruder. When so processed, mixtures of the 
above-described compositions yield a shelf-stable solid 
piece of distinct shape and typically having a total 
moisture content of about 15-35%* In an alternative 
embodiment, the solid pieces may be produced without 

20 expansion, therefore being inherently more resistant 
to swelling and disintegration when contacted to an 
aqueous liquid. In such an alternative embodiment, 
the amount of binding means may be significantly 
reduced • 

25 The liquid gravy is formulated to contain a 

high percentage of water, but the amount of water is 
limited by the need to maintain the water activity of 
the gravy and of the equilibrated final pet food 
product at a level of less than about 0.9. Further f 

30 the gravy is the principal source of acidulents to 
maintain the pH of the gravy and of the equilibrated 
final pet food product at a level of less than about 
4.7. Humectants to reduce the water activity include 
solids and liquids soluble in water, such as sugar, 

35 salt and polyhydric alcohols. Sources of acidulents 
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may include acids such as phosphoric or citric acid, cr 
may include other sources of acid such as liver 
hydrolysate. Liquids that do not modify the water 
activity may also be added to increase the amount of 
liquid in the gravy without increasing the water 
activity. For example, vegetable oil or poultry fat 
may be added for this purpose. Finally, minor amounts 
of antimycotics and preservatives, colorants, nutri- 
ents, thickeners and antioxidants may be added as 
required. 

As will be described more fully below, the 
precise composition of the gravy is determined in part 
by the ratio of gravy to solid pieces selected for the 
final product. For a preferred ratio of gravy to solid 
piece of about 1.5, a preferred gravy composition is 
set forth in the following table: 

Ingredient Preferred Range 



water 


40-60 


liver hydrolysate 


0-15 


vegetable oil 


3-20 


propylene glycol 


11-16 


dextrose 


0-16 


liver 


0- 6 


salt 


2- 4 


potassium sorbate 


0- 3 


locust bean gum 


0- 0.4 


liquid caramel 


0-0.5 


BHA 


.0005-. 002 



Total of 100 
weight percent 

The water and vegetable oil provide liquidity, and the 
liver and liver hydrolysate provide flavor to the 
gravy. The liver hydrolysate is an acidulent component 
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produced by heating a mixture of poultry viscera, 
liver, potassium sorbate and acid with the resulting 
product having a pH of about 2.0. Acid may be substi- 
tuted in whole or in part for the liver hydrolysate, in 
5 an amount sufficient to render the final pet food 
product at a pH of less than about 4.7* For example. - 
about 0.25-0.5 percent phosphoric acid may be substi- 
tuted entirely for the liver hydrolysate. Salt, 
dextrose and propylene glycol reduce the water activity 

10 of the gravy. Additionally, salt provides a flavorant 
and nutrient, and dextrose improves the palatability of 
the gravy. Propylene glycol is a polyhydric alcohol 
which acts as a humect ant, and is also an antimycotic. 
Other polyhydric alcohols such as glycerine could be 

15 substituted for some of the propylene glycol. Potas-- 
sium sorbate serves as an antimycotic, liquid caramel 
is a colorant locust bean gum gives body and thickness 
to the gravy, and BHA is an antioxidant for the veget- 
able oil. 

20 A most preferred gravy formulation for use 

with the most preferred cat solid piece formulation, in 
a mixture ratio of 1.5 parts gravy by weight to 1 part 
solid piece by weight (prior to equilibration) is 
presented in the following table: 

25 Ingredient Preferred Weight Percent 



water 



55.87 



30 



liver hydrolysate 
vegetable oil 
propylene glycol 
dextrose 
liver 



11 0 



13.4 



4.6 



5.0 



5.0 



salt 



3.0 



potassium sorbate 
liquid caramel 



0.3 



0.5 
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locust bean gum 
BHA 



0.33 



.0005 



In preparing the gravy, the gravy ingredients are mixed 
together and heated to at least 180 F for 20 minutes in 
5 a steam jacketed kettle , and then cooled. The final 
mixture has a pH of about 4.0 and a water activity of 
about 0.92. The gravy is found to be shelf-stable, 
even though its water activity is greater than 0.9, 
because of the low pH of the gravy. 

10 The solid pieces and gravy, prepared as 

described above, are combined together to form the 
animal food product. Because the water activity of the 
gravy is initially higher then that of the solid 
pieces, water infuses into the solid pieces after the 

15 two components are combined. Other components of the 
gravy are transported into the solid pieces with the 
water, and specifically humectants such as propylene 
glycol are transported into the solid pieces to 
soften them. In the described preferred embodiment, 

20 after infusion the solid pieces are somewhat resilient 
to the touch, and return to about their original shape 
after being compressed. Liquid is held in the solid 
pieces in a sponge-like fashion, and is forced out of 
the solid pieces when compressed. 



from the gravy into the solid pieces after combining, 
the relative fraction of free gravy decreases with 
time, until the water activities of the gravy and the 
solid pieces approach an equilibrium with a water 
30 activity at about 0.89. In pet food products made in 
accordance with the preferred processing described 
above, this equilibration process requires about 24 
hours or more. After equilibrium is approached, no 
further decrease in relative fraction of liquid is 



25 



As water and other components are transported 
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observed. Moreover, because of the presence of 
the binding means in the chunks, the chunks do not 
swell significantly or disintegrate either during the 
equilibration process or with extended exposure and 
5 storage after equilibrium is reached. The pet food may 
be packaged for sale either before or after equilibrium 
is reached. 

Because th** relative fraction of free gravy 
decreases during the equilibration process, the initial 

10 mixture of gravy and chunks must contain a higher 
relative fraction of free gravy than is intended in the 
final product. In the preferred embodiment described 
above an initial ratio of gravy to solid pieces less 
than about 1.2 results in complete absorbtion of the 

15 gravy into the solid pieces so that no free gravy 
remains in the finished product. Even without a free 
gravy, such a pet food is a desirable semi-moist 
product. For increasing ratios of gravy to solid 
pieces in the initial mixture, the final product first 

20 takes the appearance of shiny solid pieces, then 
liquid-coated solid pieces, then a thick stew-like 
mixture, and finally a soup with an excess of liquid 
having solid pieces therein. Each of these formula- 
tions and appearances is within the scope of the 

25 invention, and selection of the final product appear- 
ance is a matter of choice for the processor. 

However, the ratio of gravy to solid may not 
be arbitrarily varied without constraints. In the 
range of gravy to solid pieces from about 1.2 to 1, up 

30 to about 2 to 1, as the ratio of gravy to solid in- 
creases r the relative amount of water in the final 
product also increases with the result that the water 
activity of the final product increases. If the 
overall water activity of the mixture, either before 

35 or after equilibration, is raised substantially above 
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0.9 f the pr duct tends to lose its microbiological 
stability. Therefore, as the relative fracti n of 
gravy is increased , the formulation of the gravy may be 
modified so that the water activity is maintained 
5 within necessary limits for microbiological stability* 
Methods of adjusting the water activity are known to 
those skilled in the art, and include, for example, 
increasing the water soluble humect ants such as sugar, 
salt and propylene glycol. Another approach is to 

10 increase the non-water active liquid components, such 
as liquid fats and oils. 

While such modifications may be satisfactory 
for the purpose of controlling the water activity of 
the mixture, yet further limits are imposed by nutri- 

15 tional requirements for the animals to be fed. Thus, 
increasing the amounts of such components as sugars, 
salt and fats above certain levels may be nutritionally 
unacceptable, while increasing amounts of propylene 
glycol may reduce palatability. It has been found that 

20 a nutritionally balanced cat food may be formulated by 
mixing the most preferred gravy and cat food chunk 
formulations described above, in an initial ratio of 
1.5 parts gravy by weight to 1 part chunk. This 
mixture is initially rather soupy, but after equilibra- 

25 tion for about 24 hours the cat food appears as solid 
chunks covered by c thick gravy coating. 

The following examples illustrate application 
of the preferred embodiment of the invention, but 
should not be interpreted as limiting the scope of the 

30 invention: 
Example 1 

To determine the acceptable range of addi- 
tions of vital wheat gluten, a series of formulations 
were prepared according to the following table. 
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Ingredients 



Poultry By-Product meal 
Soybean Meal 
5 wheat Flour 

Corn Gluten Heal 
Calcium Carbonate 
Vital Wheat Gluten 
Tuna Solubles 
10 Phosphoric Acid 

High Fructose Corn Syrup 
Tallow 

Vitamins and Colorants 
Potassium Sorbate 



Weight Percentages 
Ex, 1-1 Ex. 1-2 Ex. 1-3 



15.4 13.9 15.4 

16.9 19.9 16.4 

36 31 35.0 

9 10 9 

.35 .35 .35 

.5 1.0 2.0 

5.0 6.0 5.0 

2.0 2.0 2.0 

12 12 12 

2 3 2 

.55 .55 .55 

.3 .3 .3 



15 in each instance, the ingredients were mixed together 
and processed in a screw type extruder. The extruder 
heated the ingredients under pressure to above 212° 
F, so that upon emerging from the extruder, water was 
flashed off and the emerging product was expanded. The 

20 resulting extruded product contains sufficient moisture 
to be classified as semi-moist pet food. 

Solid pieces of each of the above formula- 
tions were combined with the cat food gravy of Example 
3-1 in an amount of 1.5 parts gravy to 1 part solid 

25 pieces, by weight. The mixtures were equilibrated for 
24 hours and observed. In each case, the resulting 
product was acceptable, and the solid pieces did not 
swell by more than a few percent or lose their integ- 
rity and dist integrate after exposure. Moreover, the 

30 equilibrated mixtures could be stirred without loss of 
integrity of the solid pieces. The final cat foods 
using solid pieces of Examples 1-1, 1-2, and 1-3 were 



-19- 



0121813 



fed to cats, and the palatability was found to be 
acceptable. 

While all of the above formulations were 
acceptable, it was observed that the pieces formulated 
5 according to Example 1-1 had lower integrity than those 
formulated according to Examples 1-2 or 1-3. There- 
fore, it is believed that solid pieces having a total 
wheat gluten content less than about half of that of 
Example 1-1 would not have the necessary integrity 

10 after exposure to aqueous liquid* 

The integrity of the solid pieces prepared 
according to Example 1-3 was excellent, but it was 
observed during the extrusion operation that the power 
required by the extruder was unusually high* It is 

15 believed that the additional wheat gluten increases the 
strength of the mixture in the extruder so that addi- 
tional extrusion force is necessary* Since there does 
not appear to be any benefit to increasing the vital 
wheat gluten content above the level shown in Example 

20 1-2, it is preferred to hold the vital wheat gluten 
at about 1% to avoid excessive power usage in the 
extruder* However, it is believed that higher levels of 
vital wheat gluten would not be deleterious to the 
product* 

25 Example 2 

Solid pieces for use in a dog food were 
prepared according to the following formulation: 



Ingredients Percentages 

Meat and bone meal 13*9 

30 Soybean meal 19.9 

Wheat flour 36*15 

Corn gluten meal 5.0 

Vital wheat gluten 1.0 

Poultry hydrolysate 6.0 
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High fructose corn syrup 
Phosphoric acid 
Potassium sorbate 
Tallow 

5 Vitamins and colorants 



15 



Ingredients Ex 3-1 

Water 56.87 

25 Liver hydrolysate 11.0 
Vegetable oil 4.6 

Propylene glycol 13.4 
Dextrose 5.0 
Liver 5.0 
30 Salt 3.0 



Potassium sorbate 0.3 



12.0 
1.0 
0.3 
4.0 
0.75 



Percentage 



3-2 


3-3 


3-4 


3-5 


51.86 


46.86 


41.85 


36.84 


11.0 


11.0 


11.0 


11.0 


9.6 


14.6 


19.6 


24.6 


13.4 


13.4 


13.4 


13.4 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


3.0 


3.0 


3.0 


3.0 


0.3 


0.3 


0.3 


0.3 



The solid pieces were prepared according to the process 
described in Example 1. 

Solid pieces were mixed with the cat food 
gravy of Example 3-1 in a ratio of 1.5 parts gravy to 
one part solid pieces. This product was fed to dogs 
in comparative palatability tests, wherein the dog had 
the choice of consuming the pet food with free gravy 
of Example 2, or a popular semi-moist commercial dog 
food. The two dog foods were equally acceptable to the 
dogs . 
Example 3 

A series of examples were prepared to deter- 
mine the preferred ratio of gravy to solid pieces in a 
cat food product The solid pieces were prepared 
according to the formulation of Example 1-2, and a 
series of gravy formulations was prepared according to 
the following table : 
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Liquid caramel 0.5 0.5 0.5 0.5 0.5 

Locust bean gum 0.33 0.33 0.33 0,33 0.33 
BHA .0005 .001 .0015 .002 .0025 

The various gravy formulations were prepared by th 
procedure previously described. Decreasing amounts of 
water and increasing amounts of vegetable oil (i.e. r 
progressing from Example 3-1 to Example 3-5) resulted 
in the water activity progressively decreasing from 
0.92 in Example 3-1 to 0.84 in Example 3-5. The final 
equilibrated pet food product had a shinier appearance 
with increasing amounts of the vegetable oil, since 
increasing fractions of the water were fully absorbed 
into the solid pieces as the total amount of water was 
decreased. Hence, the amount of free gravy was great- 
est for the formulation of Example 3-1, and progress- 
ively decreased for the formulations having less 
water. The gravy of Example 3-1 is judged to be 
preferred, but each of the other gravy formulations is 
also acceptable. 
Example 4 

A series of examples was prepared with 
varying initial ratios of liquid to solid pieces, 
ranging from 1.2 to 1, up to 2.0 to 1. The preferred 
solid pieces formulation of Example 1-2 and the pre- 
ferred gravy formulation of Example 3-1 were utilized. 
For a ratio of 1.2 to 1, the water activity was 0.87, 
but there was very little free gravy remaining after 
equilibration. The amount of free gravy and the water 
activity progressively increased with increasing ratio 
of gravy to solid pieces, and for a ratio of 2.0 to 1 
the water activity was observed to be 0.91 - 0.92. 
While water activity at this level is acceptable in 
view of the low pH of the pet food, it is preferred to 
leave a margin for error in production operations by 
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keeping the water activity at a level of about 0.89* 
The pet food having a ratio of gravy to solid pieces of 
1.5 to 1 had a water activity of 0.89, and in addition, 
had a desirable appearance. Therefore, the pet food 
5 having a ratio of gravy to solid pieces of 1.5 to 1 was 
chosen as the preferred formulation. This preferred 
formulation is shelf stable, meets the nutritional 
requirements for a balanced cat food diet, and has a 
sufficient amount of free gravy to present a desirable 
1 0 appe ar ance • 
Example 5 

A series of pet foods was prepared following 
the same approach as described for Example 4, except 
that the gravy formulation was that of Example 3-5. 

15 Because of the relatively low water content of the 
gravy and the relatively high oil content, the water 
activity of all formulations was less than 0.89. 
However, for the lower ratios of gravy to solid pieces, 
all of the liquid was absorbed into the solid pieces 

20 during the equilibration progress, leaving no free 
gravy. At the higher ratios of gravy to solid pieces, 
all of the water in the gravy was absorbed into the 
solid pieces during equilibration, leaving only an oily 
liquid in the final product. While all of these 

25 formulations would be usable and acceptable, they were 
judged less desirable than those formulations produced 
in Example 4. 
Example 6 

A liquid was prepared according to the 
30 formulation presented at Column 5, lines 40-62, of 
United States Patent 3,634,104. Solid pieces of a 
variety of dry and semi-moist cat foods, including 
pieces prepared in accordance with Example 1-2, were 
combined with this liquid La a ratio of 1.5 parts 
35 liquid to 1 part solid pieces by weight. Because 
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the liquid prepared according to the '104 patent has 
very little water, little if any water V2S infused into 
the solid pieces. When representative samples of these 
mixtures were presented to cats for palatability 
testing, in each case the cat rejected the mixture. It 
is believed that the cats rejected this mixture because 
of the very low moisture and high glycerine contents. 
Thus, it is not possible to prepare an acceptable pet 
food from partly farinaceous solid pieces using the 
approach set forth in U. S. Patent 3,634,104. 

It will now be appreciated that through the 
use of this invention, a shelf-stable, semi-moist pet 
food having a free gravy may be prepared. Partly 
farinaceous solid pieces and an aqueous gravy formula- 
tion are prepared and combined, whereupon equilibration 
occurs. The solid pieces are stable against swelling 
and disintegration in the aqueous liquid. Although a 
particular embodiment of the invention has been 
described in detail for purposes of illustration, 
various modifications may be made without departing 
from the spirit and scope of the invention. According- 
ly, the invention is not to be limited except as by the 
appended claims. 

The features disclosed in the foregoing description, 
or the following claims, expressed in tneir specific 
ferns or in terms of a means for performing the 
disclosed function or a method or a process for 
attaining the disclosed result, as appropriate, may, 
separately or in any combination of such features be 
utilised for realising the invention in diverse 
forms thereof. 
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CLAIMS 

We Claim : 

1. A process for preparing a semi-moist pet 
food having a free gravy, comprising the steps of: 

preparing partly farinaceous solid pieces, 
the solid pieces including a binder to prevent the 
5 solid pieces from swelling significantly or disinte- 
grating in the presence of water, and the solid pieces 
having a water activity of less than about 0.9; 

preparing a liquid gravy having a water 
activity of less than 1.0 but greater than the water 
10 activity of the solid piece; and 

combining the solid pieces and the gravy in a 
ratio of more than about 1.2 parts by weight gravy to 1 
part by weight solid pieces to form a mixture, the 
mixture having identifiable solid pieces and an identi- 
15 fiable free gravy component after mixing. 

2. The process of claim 1, wherein the ratio 
of gravy to solid pieces is about 1.5 parts by weight 
gravy to 1 part by weight solid pieces. 

3. The process of claim 1, wherein the 
binder added to the solid pieces is vital wheat gluten. 

4. The process of claim 3, wherein the vital 
wheat gluten is present in an amount of from about 0.25 
to about 2.0 percent by weight of the solid pieces. 

5. The process of claim 3, wherein the vital 
wheat gluten is present in an amount of about 1.0 
percent by weight of the solid pieces. 
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6. The process of claim 1, wherein the solid 
pieces prepared in the preparing step have a manufac- 
tured composition consisting essentially of ingredients 
in about the following ranges of weight percentages: 



5 meat and bone meal 10-18 

soybean meal 12-20 

wheat flour 30-40 

corn gluten meal 3-8 

vital wheat gluten 0.25-2.0 

10 poultry hydrolysate 3-10 

high fructose corn syrup 10-20 

(42% fructose) 

phosphoric acid 1-2 

potassium sorbate 0-3 

15 tallow 3-6 

vitamins and colorants 0.75 



the total of the ingredients being 100 percent. 

7. The process of claim 1, wherein the gravy 
has a composition , prior to mixing with the solid 
pieces, consisting essentially of ingredients in about 
the following ranges of weight percentages: 



5 water 40-60 

liver hydrolysate 0-15 

vegetable oil 3-20 

propylene glycol 11-16 

dextrose 0-16 

10 liver 0-6 

salt 2-4 

potassium sorbate 0-3 

locust bean gum 0-0.4 

liquid caramel 0-0.5 

15 BHA 0.0005 



the total of the ingredients being 100 percent. 
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8, A process for preparing a shelf-stabler 
seTT.; -reoist pet f ood f comprising the steps of: 

preparing partly farinaceous solid pieces, 
the solid pieces being resistant to swelling and 
5 disintegration when the solid pieces are mixed with an 
aqueous liquid; 

preparing a liquid gravy having a water 
activity greater than the water activity of the solid 
pieces? and 

10 combining the solid pieces and the gravy to form 

an initial mixture, wherein the water activity of the 
gravy is greater than the water activity of the solid 
pieces, 

9. The process of claim 9, wherein the solid 
pieces contain vital wheat gluten as a means to resist 
swelling and disintegration of the solid pieces. 

lO . The process of claim 9, wherein the 
equilibrium water activity of the equilibrium mixture 
is from about 0.85 to about 0.9 



11 . A shelf-stable , semi-moist pet food 
having a free gravy, comprising; 

partly farinaceous solid pieces, said solid 
pieces being resistant to swelling and disintegrating 
5 in the presence of an aqueous liquid; and 

a free gravy combined with said solid pieces, 
the mixture of solid pieces and free gravy being 
resistant to microbiological activity. 
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